Graph 1: Larvicidal Activity of some plant oils. 
Insect Growth Regulatory Assay:
Insect Growth Regulatoryassayare summarized in Table 3 . Results conclude that oils of Z.officinalis,C.longaandP.graveolensdelay the development by 6.5 days, 7.1 days and 9.1 days respectively. While W.somniferadelayed the development by 11.3 days. 
Insect growth Regulatory assay
Adult emergence (Days) Attractant/Repellent Assay:
The minimum repellent activity was observed in case of Z.officinaliswhich was 31.7% while the maximum repellent activity was 74% in case of W. somnifera.
P.graveolensandC.longa caused ,< 70% repellency (Table 4) . Oviposition attractant/deterrent assay:
In this assay none of the oils showed 100 % oviposition deterrent. Two oils viz.
P. graveolens and W.somnifera exhibited 68.2% and 55% oviposition deterrence respectively. No other oils were able could show significant oviposition deterrence (Table 5) . 
Biochemical changes:
Amylase Activity:
W.somnifera showed a maximum decrease in amylase activity by 0.35 µmole/ml/min. Decrease in the amylase activity was also exhibited by P.graveolens(0.19 µmole/ml/min). C.longa and Z.officinalis decreased the activity by 0.22 and 0.18 µmole/ml/min respectively (Table 6) . 
Amylase Activity
Amylase Activity (µmole/ml/min) Invertase Activity:
P.graveolens showed a maximum decrease in invertase activity by 0.37 µmole/ml/min followed by the oil W.somnifera (0.35 µmole/ml/min), while C.longa showed 0.30 µmole/ml/min decrease. The remaining oil Z.officinalis caused decrease in activity by 0.25 µmole/ml/min (Table 7) . 
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Total Protein contents:
The maximum decrease by 35.60 mg/gm body weight in the total protein contents was exhibited by P.graveolens while Z.officinalisshowed the minimum decrease by 19.47 mg/ gm body weight. W. somnifera and C. longa have also shown significant decrease by 28.71 mg/ gm body weight and 22.01 mg/ gm body weight.
( Table 9 ). Toxicity and delay in development can be correlated with significant decrease in the total carbohydrate and total protein contents (35.60 mg/gm body weight, 14.09 mg/gm body weight) as well as in the levels of digestive enzymes (amylase = 0.30 µmole/ml/min, invertase = 0.37 µmole/ml/min) as indicated by Ishaaya and Casida (1975) .
The other two oils W.somnifera and C.longa also deserve special mention, as they definitely have some physiological effect which may be responsible for delay in the development from 9 to 12 days. These oils reduced the carbohydrate and protein content significantly.They also showed a good decrease in enzyme activities i.eupto0.35 mole/ml/min in both Amylase and Invertase assays.
Z.officinalis was also proved significant in larvicidal and adulticidal assays. A moderate amount of decrease can be observed in all biochemical assays.
From all above results it can be concluded that these oils showed promises to be used in IPM as ecofriendly pesticides.
Results:
Larvicidal Activity:
The larvicidal activities are depicted in 
Insect Growth Regulatory Assay:
The oils w. somnifera and P.graveolens delayed the development by 17.9 and 8.6 days respectively. While C. longa and Z.officinalis delayed the development by only 3.3 and 1.3 days which was not significant delay (Table 3) . Amylase Activity:
The effect of test oils on amylase activity of Potato tuber moth is depicted in Table 6 . P. graveolens showed a maximum decrease in Amylase activity by 0.47 µmole/ml/min while 0.51 µmole/ml/min was the decrease caused in this activity by W.somnifera. The oils of C.longa and Z.officinalisalso exhibited decrease in the Amylase activity by 0.68 µmole/ml/min and 0.71 µmole/ml/min respectively. 
Amylase Activity
Amylase Activity (µmole/ml/min)
Invertase Activity: W.somnifera showed a maximum decrease in invertase activity by 0.49 µmole/ml/min while C. longa showed a minimum by 0.71 µmole/ml/min. P.graveolens and Z.officinaliscaused the in the activity by 0.59 µmole/ml/min and 0.63µmole/ml/min respectively. The maximum decrease in the total protein content (30.03 mg/ gm body weight)
was exhibited in case of P.graveolenswhileZ.officinalis showed the least decrease (15.58 mg/ gm body weight). W.somnifera and C.longa have exhibited decrease in total carbohydrate content which was accounted in the range of 19 mg/gm body weight to 25 mg/gm body weight (Table 9) . The oil of W. somnifera caused promising IGR activity (delay in development = 17.9 days). It has also reduced amylase, invertase activities and total protein content substantially (0.51 µmole/ml/min, 0.49 µmole/ml/min and 24.45 mg/gm body weight, respectively).Promising repellent activity (60.30 %) as well as significant reduction in total carbohydrate contents (7.29 mg/gm body weight) is also caused by oil of W.somnifera.
In the remaining oils, oil of P.graveolens exhibited significant IGR, Repellency 
Results:
Antimicrobial assay:
The toxicity assay results of the selected plant oils against soil bacteria were depicted in Table 1 . None of the oil exhibited toxic action against the soil bacteria. 
Antimicrobial Assay
Population Count (log CFU / g)
Discussion:
Conventional pesticides were highly accepted and got popular but their disadvantages were exposed by the work of Carson (1962) and Edwards (1973) . Due to high persistence and toxicity they caused not only environmental pollution but also affected severely on Non-target organisms (Cope, 1971) . Resurgence of the pest was also a major problem caused by these conventional pesticides (Wright, 1960) .
So to solve these problems there is a need to search more molecules which are ecofriendly them they may be synthetic or Natural. Results depicted in above (Table 1) shows definite promise that medicinal plans can be best alternatives for these conventional pesticides/Insecticides, since there is no significant effect on soil bacteria at LC-50 concentrations.
Thus from this we can conclude that these medicinal plants can be used as ecofriendly pesticides in IPM.
General Discussion:
High persistence, resistance, broad spectrum toxicity, pest resurgence etc. are some of the major problems caused by conventional insecticides (Edwards 1973 , piemental et al 1980 , Brown 1983 .
It forced the researchers in search of alternatives. Among them plant products are preferred due to their co evolution with insects. These plants are also a source of safe and biodegradable chemicals, which has been tested for larvicidal and repellent activities against various insects (Ansari et al 2005) .
These plants are also used for medicinal and other purposes from long time (Attri 1982) . Plant products are also used in cosmetics; soap industry as well as pharmaceutical industries. Sharma et al (1994) has demonstrated that most of these herbals are also effective on many non-plant feeding vectors also.
In the present thesis four medicinal plants have been selected to study various bioactivities against selected insect pest/vectors and soil bacteria's as non-target organisms. Various assays such as toxicity, developmental, attractant/repellant, oviposition and biochemical assays were studied. Results obtained were recorded and subjected to statistical analysis.
M. domestica:
Results concludes, the oil of P. graveolens showed promise both in larvicidal Gujar and Mehrotra (1988), Bowers (1985) .
C.longa showed significant repellent activity (74.8 %) and Z. officinalis showed promising oviposition deterrence activity i.e. 79.3%.
P. graveolens deserves the special mention since it was outstanding in all biochemical activites i.e. amylase-0.40 µmole/ml/min, invertase-0.33 µmole/ml/min, total carbohydrate contents-8.65 mg/gm body weight and total protein contents-34.65 mg/gm body weight (Table 3, 6, 7, 8, 9 , Chapter 3).
Non target organisms:
For the confirmations that whether the selected plant oils, have any deleterious effect on non-target organisms the study was carried out. For this, soil bacteria were selected. Results conclude that no significant toxicity was caused by any of the selected test oils (Table 1 , 2, Chapter 6).
